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药的水解时间以及衍生化反应时间， 终建立完整的检测方法。以 7 种常见
氨基甲酸酯类农药为代表，做该类农药平均标准工作曲线，得氨基甲酸酯类





对 4 种蔬菜进行了 3 种不同浓度水平的加标实验，结果表明，本方法对
6 种氨基甲酸酯类农药的加标回收率在 51.0～85.9%之间。测定了 20 种蔬菜
的空白荧光强度。以 3 倍空白荧光强度的标准偏差计算，氨基甲酸酯类农药





















测定结果的相关性 R2 为 0.8083；3）自行种植蔬菜，喷洒农药水溶液后获得






















Carbamate pesticide is a kind of pesticide developed from formiate. Because 
of its efficient and broad-spectrum characteristics, carbamate pesticides are used 
widely in China. In recent years, the poisoning cases caused by pesticide residues 
in vegetables have occurred frequently. Poisoning cases caused by carbamate 
pesticide are common. Thus, the analysis of carbamate pesticide residue is 
concerned. However, the analytical result of widely used enzyme inhibition 
method is usually not accurate, and the cost is relatively high. Therefore, it is 
important to develop more sensitive, rapid and reliable methods for pesticide 
analysis. 
This study optimized a new detection method for carbamate pesticide in 
vegetables on the basis of the earlier work of our research group, and the method 
had been applied in detection of carbamate pesticide residues in vegetable 
samples. The carbamate pesticide residues were extracted from vegetables with 
ethyl acetate, and then the extract was purified with activated charcoal. The 
solution was air dried, and the pesticide residue was hydrolyzed and derivated. 
The reaction product, a strong fluorescent compound, was determined with a 
fluorescent spectrometer. The concentration of carbmate pesticide could be 
calculated with fluorescence intensity. The detailed contents and results are as the 
follow: 
(1) Development of the rapid detection method  
Pretreatment methods including extraction, purification, hydrolysis and 
derivative have been studied. The hydrolysis time and derivative reaction time of 
carbamate pesticides have been optimized. Seven kinds of common carbamate 
pesticides were used to prepare standard work curves of carbamate pesticides. The 
standard working curve equation in average was y = 0.0022x-0.0413, where y was 
carbamate pesticide concentration, x was fluorescence intensity. The average 
extraction efficiency of carbamate pesticides was 67%. 
(2) Verification of the method effectiveness 
Four kinds of vegetables were used to investigate matrix spike recovery. The 















in the range of 51.0～85.9%. The blank fluorescence intensity of twenty kinds of 
vegetables were studied, the detection limits were 0.050～0.059 mg/kg calculated 
by three times of the standard deviation of blank fluorescence intensity. 
(3) Verification of the method accuracy 
Totally one hundred and eight vegetable samples came from three sources 
were analyzed with GC-MS method and the proposed method. 1) For the 
vegetables came from Xiamen Zhongpu market, the correlation coefficient of the 
two detection results was 0.4456. 2) For the vegetables that were bought from 
supermarket and soaked into pesticide solution, the correlation coefficient was 
0.8083. 3) For the vegetables that were planted and sprayed with pesticide 
solution, the correlation coefficient was 0.9668. The detection results of two 
methods showed that the proposed method had little possibility of negative false 
or positives false, and the results of the two methods had highly consistency. 
Semi-quantitative detection of carbamate pesticides can be realized with this 
method. 
The proposed method has the characteristics of lower detection limit, lower 
reagent cost, more accuracy compared with those of the enzyme inhibition method. 
Differences between detection sensitivities of various carbamate pesticides are 
small.  
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